Rats given a parenteral injection of digitoxin (1 pg. per gram of body weight) were found to excrete approximately 15 to 18 per cent of the dose in their feces. This fecal digitoxin however came from the bile, and there was no evidence of any active secretion of the glycoside by the bowel wall itself.
FOR MANY YEARS workers" 2 have commented on the high degree of insensitivity to the toxic effects of the cardiac glycosides shown by rats and mice. Nevertheless, general speculation on whether this insensitivity was due to an extraordinarily effective excretion of the active cardiotonic principle or to rapid destruction of the drug within the body could not be resolved because of the limitations imposed by the quantitative technics available. Recently, however, we have been able to study by means of the microsensitive embryo duck heart preparation,3 the renal role4 in the excretion of digitoxin. Here we shall complete the study of the possible excretion of this drug by communicating our findings on the intestinal excretion of cardioactive digitoxin or its aglycone. METHODS Twenty-one male adult rats of the Long-Evans strain were given digitoxin (1.0 microgram per gram of body weight) by intravenous injection. They were placed in the Bollman' type of restraining cage and the feces were collected on 17 rats the first 24 hours, on 11 during the second as well as the first 24 hour period, on eight during the third and fourth as well as the first and second days. Five additional rats were injected in the same manner after a biliary fistula had been produced in each of them. Their stools and bile were collected for 24 hours.
The feces collected during any 24-hour period were dried 24 hours in vacuo at 70 C., then macerated in a Waring blender in 75 ml. of cold ethyl ether and 1.0 Gm. of diatomaceous earth for approximately two From the Mount Zion Hospital, The Harold Brunn Institute, San Francisco, Calif.
Aided by grants from The Life Insurance Medical Research Fund, Eli Lilly and Co., and the United States Public Health Service. 851 minutes. This suspension was filtered and the filtrate evaporated to dryness. The residue then was taken up in Tyrode's solution, and assayed for its digitoxin content by the embryonic duck heart preparation. A standard recovery curve was prepared by adding known quantities of digitoxin to samples of rat feces (5 Gm.) and extracted precisely as outlined above for the experimental series. The presence of as little as 2 micrograms of digitoxin in a 5 Gm. sample of feces could be detected by this method.
Bile samples were assayed according to a previously described method.6
FINDINGS AND DIscUSSION
It is apparent from the data in table 1 that a small but significant' fraction (6 per cent) of digitoxin finds its way into the gut of the rat during the first 24 hours after parenchymal injection of the drug. The excretion during the second day, moreover, is about the same as that of the first but a fall occurs the third day and by the fourth day, no digitoxin could be detected in the stool of any injected rat.
In view of the fact that in a previous study,6 we found that the rat excreted about the same amount of digitoxin in his daily bile as we now found in his stools, the question arose as to the possibility that the digitoxin detected in the stools of the injected rats might have been brought there via bile. An assay of the stools and bile of five injected rats indicated that this was the actual state of affairs. Thus (see table 1), the stools of these five rats were found to contain no digitoxin although their bile contained an average of 13 micrograms of digitoxin or about 6 per cent of the administered dose (the same increment of the total given as that observed in the stools of the intact rats above). It also follows from the similar quantity ex-Circulation, Volume VI, December 1952 creted in bile and appearing in feces in a given time period, that there is very little resorption of biliary excreted digitoxin through the gut wall.
These results when added to those obtained previously on the renal excretion of digitoxin in rats4 suggest that no more than 20 per cent of a given dose of digitoxin will be excreted in the stool or urine of the rat. Approximately 15 to 18 per cent of this amount will be found in the stools. It seems therefore that the rat manages to destroy, not excrete, the major portion of a given dose of digitoxin. He differs in this respect quite considerably from man.
SUMMARY
Significant quantities of digitoxin are excreted into the bowel after parenchymal administration of the drug. Bile was found to be the route of this intestinal conveyance of the drug.
